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Legislated mandate:  
Cure Childhood Cancer

$200M endowment

The Clinical Challenge

Non-Resectable Metastatic

Courtesy of Keith White, MD (PCMC)

100 years of modern science
why can’t we cure cancer?

Koch’s Postulates, 1890

Stromal cells

Immune cells

Vessels

Diseased cells have 
important interaction 
with non-diseased 
cells

Tumor cells

Mouse vs. Man
Creating a Fair Comparison



Traditional Approach:
Xenografts

in Immunodeficient Animals

Tumor under 
the skin

=

Tumor in 
the colon 
wall

?

Better Approach:
Orthotopic

in Immunodeficient Animals

Best Approach:
Transgenics

Physiological Immune System
+

Same Mutation

T A

T A

http://www.gene.com/gene/research/biotechnology/proteinengineering.jsp

Great Models… but Predictive Response?
Leisa Johnson, Genentech, AACR Mouse Models Meeting 2006

Lives in Dirt More Refined
www.parks.tas.gov.au

Profiling drug efficacy 
& toxicity.
A fair comparison?



where are the opportunities?

Better Orthotopic Technique ?

This is the place

Engineered Synthetic Matrix
One Component:
Crosslinked HA

Two Components:
Crosslinked HA-Gelatin

Multi-Component:
Crosslinked HA, CS, Heparin 

form a synthetic proteoglycan

2004

building the better mouse…

Best Approach:
Transgenics

Physiological Immune System
+

Same Mutation

T A

T A

Gene Targeting started in Utah
and disseminated widely

www.nationalmedals.org/past.htm



Arndt & Crist, 1999
Other references…

Alveolar Rhabdomyosarcoma
Considerations for a Preclinical Model

Common Alterations in Tumors (Second Hits)
MycN overexpression   (43 – 60%)
CDKN2A (Ink4a/ARF) (30%)
p53 LOH (25%)
Igf2 LOI (22 – 100%)
Her2/neu (11 %)
Mdm2 amplification  (8%)

Initiation (First Hits)
Pax3:Fkhr and Fkhr loss (65 – 70%)
Pax7:Fkhr and Fkhr loss (10 – 15%)

Initiation (First Hits)
Pax3:Fkhr and Fkhr loss

Common Alterations in Tumors (Second Hits)

p53 LOH

Common Alterations in Tumors (Second Hits)

CDKN2A (Ink4a/ARF)

Initiation (First Hits)
Pax3:Fkhr and Fkhr loss

Pax3:Fkhr On

with Time- & Tissue Specificity

3’ Fkhr
IRES-eYfp

Stop
Pax3 Locus

p53 (or CDKN2A) locus

(p53 Off)

The Conditional Mouse Model

Keller et al, GenDev(18)2608
Keller et al, GenDev(18)2614  

What are potential 
therapeutic targets?

T A

T A

DNA

rna

Altered or mutated      

genes in common?

Is the previous literature informative (n=28) ?
answer:  to some extent (41%)

Nishijo et al, unpublished

Pubmed ID (n = 28)
16879537
10557309
11607823
11863357
12122099
10871843
11863357
10937044
11496344
10557309
14996733
16729016
16157701
11735247
11735247
9766674
16213703
8985098
8789435
9824109

11863357 
10700864
9632796 
15120641
14704789
11171995
11863357
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Our Results 
247 changes coincide across species

Nishijo et al, unpublished
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Driving Biological Problem:

Understand Disease 
Progression

Imaging plays a critical role

www.visual-influence.comwww.sci.utah.edu

Preclinical Tools:  microCT & Optical

Volumetric Cone Beam
80 keVp (fixed anode with tungsten target source)
3500 x 1750 progressive readout CCD
27 – 93 um resolution
2 minute to 2+ hour acquisition time (21-24 min typical)
Multi-processor rapid reconstruction cluster

Xenogen IVIS-200
- Luminescence
- Fluorescence

Tumor PA diameter 15.65 mm

T

T
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Tumor Volume Measurement

1706 mm3

Tools for Studying Progression

Bahadur et al, 
unpublished

CT Imaging for Vascular Networks

Kindlmann et al, Molecular Imaging 2005



Ali Bahadur
David Weinstein

What about differential 
drug metabolism?

Humanizing the 
mouse!

a genetic solution?

Normal Variants of Metabolizing Enzymes 
Impact Survival in Glioma patients 
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Present

GSTP1C Variant
Present vs Absent

Courtesy Francis Ali-Osman (Duke)

Humanizing the GSTP1 Gene

Courtesy Francis Ali-Osman (Duke)

Mouse Chromosome 19 (19 cM)

Human Chromosome 11q13



Effective therapy, 
but safe for unborn children?

Why Utah?

Legacy in Human Genetics

Birthplace of Genetic Engineering

World Class Imaging Experts

Leadership

http://www.ljplus.ru/img2/r/u/rusak_hong_kong/Three-Patriarchs_-Zion-National-Park_-Utah.jpg
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